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ABSTRACT _ 

Mobile  Business  Intelligence  (BI)  is  the  ability  to  access  Bl-related  data  such 
as  key  performance  indicators  (KPIs),  business  metric  and  dashboard  through 
mobile  device.  Mobile  BI  addresses  the  use-case  of  remote  or  mobile 
workers  that  need  on-demand  access  to  business-critical  data.  User 
acceptance  on  mobile  BI  is  an  essential  in  order  to  identify  which  factors 
influence  the  user  acceptance  of  mobile  BI  application.  Research  on  mobile 
BI  acceptance  model  on  organizational  decision-making  is  limited  due  to  the 
novelty  of  mobile  BI  as  newly  emerged  innovation.  In  order  to  answer  gap  of 
the  adoption  of  mobile  BI  in  organizational  decision-making,  this  paper 
reviews  the  existing  works  on  mobile  BI  Acceptance  Model  for 
organizational  decision-making.  Two  user  acceptance  models  which  are 
Technology  Acceptance  Model  and  Technology  Acceptance  Model  for 
Mobile  Services  will  be  review.  Realizing  the  essential  of  strategic 
organizational  decision-making  in  determining  success  of  organizations,  the 
potential  of  mobile  BI  in  decision-making  need  to  be  explore.  Since  mobile 
BI  still  in  its  infancy,  there  is  a  need  to  study  user  acceptance  and  usage 
behavior  on  mobile  BI  in  organizational  decision-making.  There  is  still 
opportunity  for  further  investigate  the  impact  of  mobile  BI  on  organizational 
decision-making. 
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I.  INTRODUCTION 

The  concept  of  mobile  Business  Intelligence  (BI)  is  introduced  at  early  1990s  where  the  usage  of 
mobile  phone  prevalent  in  society.  However,  the  concept  was  not  embraced  by  users  due  to  technology  and 
culture  barrier  at  that  time  [I]  until  the  advent  of  smart  devices  such  as  smartphone  and  tablet  draw  the 
attention  of  people  towards  the  advantages  of  mobile  BI  [2]. 

The  emergence  of  new  technologies  and  tremendous  growth  in  mobile  industry  started  a  new 
employee-driven  IT  revolution  among  organization  [3].  Computer  based  data  management  and  analysis  tools 
are  used  by  organizations  to  reveal  trends  and  patterns  hidden  in  their  huge  operational  databases 
environment.  Thus,  there  is  need  of  tools  to  assist  useful  information  extraction  from  the  rapidly  growing 
volumes  of  digital  data  [4] . 

Realizing  big  data  is  vital  for  organization  to  survive  in  this  digital  age,  many  organizations  have 
turn  to  mobile  BI  in  order  to  enhance  their  operations  and  gain  a  competitive  advantage.  In  this  regards,  data 
become  a  strategic  asset  which  drives  decision-making  processes  in  an  organization.  The  potential  of  mobile 
BI  which  integrated  data  warehousing  and  BI  solutions  can  be  seen  as  businesses  now  are  dependable  on  the 
power  of  Internet  and  mobile  technologies  for  daily  operations  [4].  In  response  to  new  business  needs  where 
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updated  and  real-time  information  retrieval  anytime  anywhere,  mobile  BI  provides  access  for  quick  and 
better  decision-making  [1-2].  Mobile  BI  enables  business  agility  where  dynamic  and  quick  decisions  are 
made  possible  based  on  real-time  data  and  the  promised  standardization  [4].  Greater  competitive  advantage 
can  be  achieved  with  improved  business  information  access  and  analytic  via  mobile  BI  [5]. 

Recent  research  in  mobile  BI  includes  user  acceptance  of  mobile  BI  [6],  framework  for  mobile  BI 
deployment  [7-9],  architecture  of  mobile  BI  tool  [10],  mobile  BI  state-of-the-art  [11-12,1]  and  mobile  BI 
application  development  [5].  Moreover,  some  existing  work  on  mobile  BI  emphasized  on  organizing  vison  of 
mobile  BI  [13].  However,  research  on  mobile  BI  acceptance  model  on  organizational  decision-making  is 
limited  due  to  the  novelty  of  mobile  BI  as  newly  emerged  innovation  [13]. 

In  order  to  answer  the  gap  of  the  adoption  of  mobile  BI  in  organizational  decision-making,  this 
paper  reviews  the  existing  works  on  mobile  BI  Acceptance  Model  for  organizational  decision-making.  Two 
user  acceptance  models  which  are  Technology  Acceptance  Model  and  Technology  Acceptance  Model  for 
Mobile  Services  will  be  review.  This  paper  is  organized  by  firstly  presenting  the  fundamental  concept  of  BI, 
mobile  BI  and  organizational  decision-making  in  Section  2.  Next,  Section  3  will  further  describe  about  the 
review  on  mobile  BI  acceptance  model  for  organizational  decision-making  which  including  discussion  on 
user  acceptance,  technology  acceptance  model  and  technology  acceptance  model  for  mobile  services.  Later, 
it  will  further  discuss  the  proposed  study  on  mobile  BI  user  acceptance  and  usage  behavior  in  organizational 
decision-making.  Einally,  Section  4  will  conclude  the  review  and  present  the  future  work. 


2.  THE  FUNDAMENTAL  CONCEPT 

This  section  will  briefly  describe  the  fundamental  concept  about  BI,  mobile  business  intelligence 
and  organizational  decision-making.  The  purpose  of  the  description  is  to  have  an  overview  of  this  domain 
knowledge  and  to  identify  their  relationship  towards  the  review  on  mobile  BI  acceptance  model  for 
organizational  decision  making. 

2.1.  Business  Intelligence  (BI) 

Business  Intelligence  (BI)  remains  high  ranked  searched  terms  on  gartner.com  and  continues  as  a 
topic  of  interest  for  researchers  [14].  The  term  “Business  Intelligence”  was  coined  by  Howard  Dressner, 
Gartner  Group’s  analyst  in  early  1990s  [15]  with  definition  “BI  is  concepts  and  methods  to  improve  business 
decision  making  by  using  fact -based  support  systems”.  According  to  Gartner’s  IT  Glossary  (2017),  “Business 
intelligence  (BI)  is  an  umbrella  term  that  includes  the  applications,  infrastructure  and  tools,  and  best  practices 
that  enable  access  to  and  analysis  of  information  to  improve  and  optimize  decisions  and  performance.”  While 
for  BI  systems,  Negash  [16]  presented  it  as  “combine  data  gathering,  data  storage,  and  knowledge 
management  with  analytical  tools  to  present  complex  internal  and  competitive  information  to  planners  and 
decision  makers.”  This  implies  that  BI  systems  facilitate  decision-making  by  improve  the  timeliness  and 
quality  of  inputs  to  the  decision  process  with  actionable  information  delivered  at  the  right  time,  at  the  right 
location,  and  in  the  right  form. 

To  combine  the  nature  of  BI  in  decision-making  and  technical,  I§ik  et.  al  [14]  refer  BI  as  “a  system 
comprised  of  both  technical  and  organizational  elements  that  presents  its  users  with  historical  information  for 
analysis  to  enable  effective  decision  making  and  management  support,  with  the  overall  purpose  of  increasing 
organizational  performance”.  This  has  already  emphasized  by  Gangadharan  and  Swami  [17]  which  describe 
BI  as  a  product  of  in-depth  analysis  of  large  amounts  of  business  data  which  include  database,  applications 
technologies  and  analysis  practices.  From  the  definition  proposed,  to  summarize,  the  definition  of  BI  can  be 
viewed  in  three  different  views;  the  process  or  management  view,  the  technological  view,  and  the 
product  view. 

Alongside  with  rapidly  increasing  volume,  velocity,  and  variety  of  data  generated,  organizations  are 
struggling  to  find  ways  to  better  make  use  of  data.  Consequently,  BI  become  top  ranked  applications 
suggested  by  senior  executives  to  be  implement  as  organizations  recognized  the  value  of  corporate  data  and 
information  as  organization’s  competitive  advantage  [18].  BI  provides  critical  insight  that  helps  organizations 
make  informed  decisions  by  scrutinize  every  aspect  of  business  operations  [17].  Brockmann  et  al.  [6]  pointed 
that  BI  integrates  a  variety  of  methodologies,  techniques,  and  tools  to  turn  data  into  information.  BI  research 
topics  are  wide  in  range,  where  it  involves  the  research  area  of  artificial  intelligence,  enterprise-wide 
information  system,  decision-making,  systems  implementation  and  competitive  strategies.  Technically,  BI  is 
broad  and  encompasses  knowledge  management,  enterprise  resource  planning,  decision  support  systems  and 
data  mining  [17].  Deployment  of  BI  in  mobile  devices  should  be  considered  when  defining  requirements  for 
BI  solutions. 
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2.2.  Mobile  Business  Intelligence 

In  the  advent  of  portable  ICT,  mobile  devices  are  increasingly  deployed  in  activities  which  require 
human  mobility  [19].  The  general  factor  for  organizations  to  deploy  mobile  devices  is  to  facilitate  real-time 
information  management  and  to  improve  the  productivity  of  mobile  workforce  [19].  Moreover,  the  need  for 
intelligent  business  information  in  real  time  envisioned  mobile  BI  [10].  Gangadharan  and  Swami  [17]  stated 
that  decisions  made  at  all  organizational  levels  and  supporting  analytic  tools  make  up  a  big  population  which 
making  the  user  acceptance  considerable  issue  for  mobile  BI  vendors. 

BI  technologies  and  concepts  has  evolved  from  DBMS -based  with  structured  content  which  known 
as  Business  Intelligence  &  Analytics  (BIc&A)  1.0  to  Web-based  BIc&A  2.0  till  the  emerging  of  BI&A  3.0 
which  emphasize  on  the  analysis  of  mobile  and  sensor-based  content  [20].  The  evolution  enables  shifting 
paradigm  to  integrate  BI  system  into  mobile  device  [21].  Brodzinski  et  al.  [11]  highlighted  that  mobile  BI  is 
the  latest  frontier  to  drive  demand  among  organizations.  Generally,  mobile  BI  is  using  the  same  concept  as 
traditional  BI  which  uses  mobile  devices  such  as  smartphones  and  tablets  as  a  mean  to  deliver  the 
representation  of  the  data  instead  of  desktop  application  [21].  Mobile  BI  presents  data  in  the  form  of 
dashboards  and  visualization,  interactive  reporting,  analysis,  data  exploration  or  reporting  instead  of  an 
independent  document  where  it  designed  specifically  for  handheld  users. 

Various  definitions  of  mobile  BI  are  available  in  literature.  Verkooij  and  Spruit  [22]  defined  mobile 
BI  as  “capability  that  enables  the  mobile  workforce  to  gain  business  insights  through  information  analysis 
using  applications  optimized  for  mobile  devices.”  Whereas  Stipic  &  Bronzin  [1]  defined  mobile  BI  as  “a 
procedure  in  which  data  critical  for  making  decisions  is  made  available  to  end  users  in  appropriate 
applications  and  devices  that  can  be  in  any  way  considered  mobile.  This  allows  users  to  make  their  decisions 
much  faster  and  more  accurately.”  Similar  definition  has  been  stated  by  Kashora  [23]  that  “mobile  business 
intelligence  is  a  procedure  in  which  data  critical  for  making  decisions  is  made  available  to  end  users  in 
appropriate  applications  and  mobile  devices  such  as  smartphones  and  Tablet-PCs.” 

Sajjad  et  al.  [10]  stated  that  mobile  BI  approach  is  to  take  the  front  end  view  of  BI  onto  mobile 
devices.  Traditional  BI  systems  deployed  in  local  servers  cannot  provide  real-time,  accurate  and 
comprehensive  information  and  knowledge  [24].  The  demand  from  mobile  for  updated  information  with 
combination  of  real  time  data  integration  requires  a  necessity  for  mobile  BI  [12].  As  a  solution  for  remote 
data  retrieval,  mobile  BI  introduces  a  new  way  of  delivering  via  mobile  devices  [13].  Ubiquitous  remote 
access  of  mobile  BI  reduces  the  limitation  of  executive  management  staffs  to  their  desks  and  office -based 
PCs  make  the  traditional  executive  workspace  obsolete. 

There  are  various  mobile  BI  which  offer  variety  functionalities  in  the  market.  For  instance, 
BusinessObjects  Mobile  allows  viewing  and  manipulating  reports  from  BusinessObjects  XI  via  mobile 
devices  such  as  Blackberry  or  Windows  Mobile;  Cognos  Go!  Mobile  offers  wireless  access  to  Cognos  BI 
data  via  a  mobile  client  and  SAP's  offered  mobile  BI  with  capability  to  publish  information  to  an  intranet 
portal  or  mobile  device. 

2.3.  Organizational  Decision  Making 

Decision-making  is  essential  in  organization  management.  It  is  the  most  frequently  occurring 
activity  that  individuals  engaged  in  organizational  position.  Difficulties  in  making  decisions  about  changes  is 
a  norm  as  human  often  fall  prey  to  common  fallacies,  biases,  and  other  decision-making  errors.  The  lack  of 
explicit  objectives  of  change  and  criteria  for  prioritizing  different  policy  options  makes  it  problematic  for 
impact  assessments  implementation  [21]. 

Decision-making  process  is  continuous  and  indispensable  component  of  managing  any  organization 
or  business  activities.  Strategic  decisions  derived  from  decision-making  process  are  significant  to  an 
organization’s  success  in  long-term.  It  is  noted  that  decision-making  needs  the  right  kind  of  information,  the 
complete  information  and  the  ability  to  synthesize  and  make  sense  of  the  information  in  an  organizational 
context.  A  strategic  decision  is  designed  to  effectively  match  an  organization's  capabilities  and  resources  with 
opportunities  and  threats  in  its  environment  [25].  Consequently,  successful  decision  results  in  the  goals 
achievement  of  organization  within  the  time,  cost,  technological  and  cognitive  constraints  [25]. 


3.  MOBILE  BI  ACCEPTANCE  MODEL  FOR  ORGANIZATIONAL  DECISION-MAKING 

To  see  the  relationship  of  user  acceptance  on  mobile  BI  and  organizational  decision-making,  there  is 
a  need  to  examine  mobile  BI  initiatives  drivers.  The  predominant  pressures  driving  mobile  BI  initiatives  are 
showed  in  Figure  1  as  reported  in  Information  Week  [26].  From  Figure  1,  two  out  of  five  pressures  stated  are 
related  to  decision-making  which  are  the  need  to  speed  decision-making  and  the  need  to  deliver  real-time  Bi¬ 
directional  data  access  where  and  when  decisions  are  made.  This  shows  that  the  main  driver  for  mobile  BI 
initiative  in  organizations  is  the  need  to  make  fast  and  efficient  decisions. 
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Realizing  the  essential  of  strategic  organizational  decision-making  in  determining  success  of 
organizations,  the  potential  of  mobile  BI  in  decision-making  need  to  be  explore.  Since  mobile  BI  still  in  its 
infancy,  there  is  a  need  to  study  user  acceptance  and  usage  behavior  on  mobile  BI  in  organizational  decision¬ 
making.  The  Technology  Acceptance  Model  (TAM)  and  Technology  Acceptance  Model  for  Mobile  Services 
(TAMMS)  are  identified  as  the  primary  theoretical  framework  of  reference  in  the  process  of  formulating 
mobile  BI  acceptance  model  for  organizational  decision-making.  We  discuss  the  difference  between  these 
two  models  below. 


0%  10%  20%  30%  40%  50% 

I_ I_ I_ I_ I 
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Need  to  speed  decisiorvmaking 

Need  to  improve  customer 
relations/ satisfaction 

Need  to  deliver  real-time  bi-directional 
data  access  where  and  when  decisions 
_ are  made _ 


41% 


Eigure  1.  Top  pressures  driving  mobile  BI  initiatives  [26] 


3.1.  Technology  Acceptance  Model  for  Mobile  Services  (TAMMS) 

Technology  Acceptance  Model  (TAM)  is  known  as  one  of  the  widely  applied  and  adopted  user 
acceptance  models  in  explaining  the  concept  of  technology  adoption  [27].  TAM  was  fundamentally  designed 
as  extension  of  Fishbein  and  Ajzen’s  Theory  of  Reasoned  Action  (TRA)  by  Davis  [28].  TAM  illustrated 
perceived  usefulness  and  perceived  ease  of  use  as  important  factors  in  determining  user  attitude  towards  new 
technology  acceptance.  TAM  is  primarily  used  to  predict  the  individual  adoption  and  usage  of  new 
technologies  within  a  business  environment  [29].  The  TAM  model  is  illustrated  as  in  Eigure  2. 
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Eigure  2.  Technology  Acceptance  Model  (TAM)  [27] 


The  need  to  explore  on  the  adoption  and  acceptance  of  mobile  services  as  the  ubiquity  of  mobile 
devices  and  services  is  the  fact  addressed  by  Phan  &  Daim  [27].  Hence,  Technology  Acceptance  Model  for 
Mobile  Services  (TAMMS)  is  created  as  a  specific  model  that  addressed  issues  on  adoption  of  mobile 
services.  Eigure  3  shows  the  TAMMS  with  the  refinements  to  the  original  TAM  for  better  understanding. 
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Figure  3.  Technology  Acceptance  Model  for  Mobile  Services  (TAMMS)  [30] 


In  context  of  mobile  BI  acceptance,  Brodzinski  et  al.  [11]  stressed  the  importance  to  integrate 
mobile  BI  solution  with  enterprise  BI  solution  in  order  to  build  trust  and  acceptance  of  mobile  BI.  Moreover, 
they  [11]  mentioned  that  iPhone  is  the  first  mobile  device  enabled  acceptable  mobile  BI  experience  and  the 
acceptance  of  mobile  BI  is  facilitated  by  the  released  of  the  larger  screen  iPad  and  tablets.  In  addition,  the 
common  success  factors  of  BI  systems  and  mobile  BI  are  up-to-date  data,  the  use  of  dashboards  to  monitor 
key  metrics  and  delivering  fast  response  times  as  mentioned  by  Brockmann  et  al.  [6]. 

3.2.  Proposing  the  Mobile  BI  Acceptance  Model  for  Organisational  Decision  Making 

From  the  review  presented,  thus,  the  study  propose  mobile  BI  acceptance  model  which  help  to 
forecast  acceptability  thus,  enhance  organizational  decision-making  based  on  usage  behavior.  The  findings  of 
the  study  is  aim  to  contribute  onto  the  generalize  model  which  applicable  to  worldwide  organizations.  The 
research  hypothesis  of  the  proposed  study  is  as  follow: 

“The  enhancement  of  the  acceptance  model  of  mobile  business  intelligence  in  organizational  decision¬ 
making  can  improve  the  speed  of  decision  making  and  business  process  efficiency.” 

Therefore,  the  main  research  questions  derives  from  the  proposed  study  is: 

“What  are  the  factors  influencing  user  acceptance  and  usage  behavior  on  mobile  BI  in  organizational 
decision-making?” 

Sub  research  questions  derives  from  the  main  research  question,  are  identified  as  below: 

a.  What  are  the  factors  initiated  mobile  BI  in  organizational  decision-making? 

b.  What  are  the  existing  research  relating  to  mobile  BI  and  BI  technologies  as  well  as  the  adoption  and 
usage  within  context  of  organizational  decision-making? 

c.  How  the  mobile  BI  acceptance  model  can  be  develop  for  organizational  decision-making  using  the 
existing  Technology  Acceptance  Models? 

d.  How  to  evaluate  the  acceptance  model  for  organizational  decision-making? 

A  quantitative  research  methodology  will  be  implemented  in  this  study,  in  order  to  examine  the 
relationship  proposed  by  the  model  and  the  phenomena  of  user  acceptance,  through  the  collection  of 
numerical  data.  Structured  questionnaire  will  be  developing  as  an  instrument  to  collect  information  on  user 
perception  of  a  particular  mobile  BI  and  how  the  perception  translates  into  mobile  BI  use.  The  focus  was  to 
identify  if  the  variables.  Perceived  Usefulness  (PU)  and  Perceived  Ease  of  Use  (PEOU)  had  a  positive 
correlation  with  Attitude  towards  Using  (ATU)  and  Intention  to  Use  (ITU).  This  was  done  through  an 
analysis  of  the  various  correlations,  and  frequencies.  The  questionnaire  is  planned  to  include  those  items 
towards  using  mobile  BI.  All  items  required  five-point  Likert-style  responses  ranging  from  1=  "Strongly 
Disagree"  to  5=  "Strongly  Agree”.  Later  the  analysis  will  include  various  correlations,  and  frequencies  to  test 
the  model  on  data  collected,  and  emphasis  was  also  added  to  the  demographical  variables  of:  age,  gender, 
division  and  experience  with  the  Business  Intelligence  tool. 

This  study  will  target  company  workers  who  accountable  as  organization  decision-maker 
particularly  those  who  hold  executive  or  management  positions  as  our  research  setting.  Since  the  study  will 
emphasized  organizational  decision-making  supported  with  mobile  BI.  The  respondents  for  this  study  will 
only  include  mobile  BI  users  with  installed  mobile  BI  software  in  their  mobile  devices  (smartphone  or 
tablets).  To  be  more  specific,  respondents  will  be  asked  to  evaluate  their  current  usage  of  mobile  BI  and  the 
functionalities  of  mobile  BI  in  supporting  decision-making,  as  well  as  to  predict  future  mobile  BI  usage 
related  with  their  roles  and  responsibilities. 
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A  sample  size  of  250  users  will  be  identified  using  convenient  sampling.  Convenient  sampling  is 
chosen  due  to  the  availability  of  respondents,  quickness  within  which  data  could  be  gathered  and  the  cost 
effectiveness  of  sampling  method  [31].  In  order  to  test  whether  the  sample  would  be  suitable  a  Kaiser-Meyer- 
Olkin  (KMO)  test  is  planned  to  conduct.  The  KMO  test  is  a  measure  of  how  suitable  data  is  for  factor 
analysis  [32].  The  frequency  analysis,  descriptive  statistics,  reliability  and  internal  consistency  of  the  selected 
constructs  as  well  as  correlations  between  constructs,  and  linear  regression  will  be  used  to  analyze  the  data. 


4.  CONCLUSION 

This  paper  reviews  the  existing  works  on  mobile  BI  Acceptance  Model  for  organizational  decision¬ 
making.  The  fundamental  concept  of  business  intelligence,  mobile  business  intelligence  and  organizational 
decision-making  is  discussed  to  have  an  understanding  of  the  concept.  Two  user  acceptance  models  which 
are  Technology  Acceptance  Model  and  Technology  Acceptance  Model  for  Mobile  Services  is  reviewed  and 
is  identified  as  the  primary  theoretical  framework  of  reference  in  the  process  of  formulating  mobile  BI 
acceptance  model  for  organizational  decision-making.  With  the  continuous  growth  of  mobile  devices  and 
technologies  and  the  great  potential  of  mobile  BI  in  organizational  decision-making,  it  shows  that  user 
acceptance  and  usage  behavior  are  important  aspects  in  determining  BI  success  in  organization.  Nevertheless, 
the  proposed  study  will  makes  an  important  contribution  to  theory  and  practice  because  there  is  lack  of 
studies  conducted  to  address  the  issue  of  mobile  BI  acceptance  and  usage  behavior  in  the  context  of 
organizational  decision-making.  There  is  still  opportunity  for  further  investigate  the  impact  of  mobile  BI  on 
organizational  decision-making. 
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